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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device for thinning a package, while keeping high 
reliability for each laminated IC chip in a stacked-type 
CSP. 

SOLUTION: An IC chip 1 is in a flip-chip form. A main 
surface side is exposed to the outside as a mounting 
surface, and a pad 12 is provided with an external 
terminal 13. The IC chip 2 in a sealing member 6 is 
laminated on the reverse side of the IC chip 1 via an 
insulation adhesive member 3. A wiring substrate 4 
related to the IC chip 2 is provided around the IC chip 1. 
The wiring substrate 4 includes a base material 41 and 
an insulation film 43 which accompany a conductive 
pattern 42 at the upper portion. The prescribed part of 
the conductive pattern 42 is connected to each of the 
pad 21 of the IC chip 2, for example, by a bonding wire 5. 
An external terminal 45 of the IC chip 2 is connected to 
a plurality of vias 44 of the wiring substrate 4. 
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Japanese Patent Publication Laid-Open No. 2001-094045 

[Claim(s)] 

* 

[Claim 1] 1st IC chip which was exposed outside by having made into the component side 
the main front-face side in which an electrode pad is prepared, and arranged the external 
terminal, 2nd IC chip by which a laminating is carried out to the rear face to the main front 
face of said 1st IC chip through an insulating member, The wiring substrate about said 2nd 
IC chip prepared around said 1st IC chip, The semiconductor device characterized by 
providing the external terminal of said 2nd IC chip prepared in the component-side side of 
said wiring substrate, and the closure member which closes said 2nd IC chip and an 
electrical installation configuration with said the wiring substrate. 

[Claim 2] Said insulating member is a semiconductor device according to claim 1 
characterized by including adhesives. N 
[Claim 3] Said insulating member is a semiconductor device according to claim 1 or 2 
characterized by including the thin film of the shape of a film which has the electric 
conduction pattern which bears the electrical installation of said 2nd IC chip and said wiring 
substrate to the predetermined field of said wiring substrate. 

[Claim 4] Said insulating member is a semiconductor device according to claim 1 or 2 
characterized by having extended in the rear-face boundary region of said 1st IC chip at 
least including the thin film of the shape of a film which has the electric conduction pattern 
which bears the electrical installation of said 2nd IC chip and said wiring substrate to the 
predetermined field of said wiring substrate. 

[Claim 5] 1st IC chip which was exposed outside by having made into the component side 
the main front-face side in which an electrode pad is prepared, and arranged the external 
terminal, 2nd IC chip by which a laminating is carried out to the rear face to the main front 
face of said 1st IC chip through an insulating member, The semiconductor device 
characterized by providing the wiring substrate which is formed around said 1st IC chip and 
has an electrical installation configuration with said 2nd IC chip, and the external terminal of 
said 2nd IC chip prepared in the component-side side of said wiring substrate. 
[Claim 6] The electrical installation configuration with said 2nd IC chip at least is a 
semiconductor device according to claim 5. characterized by being covered with an 
insulating protection member. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to CSP (Chip Size Package) of 
stack TOTAIPU, and relates to the semiconductor device which requires thin form 
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package-ization of Laminating IC. 
[0002] 

[Description of the Prior Art] A miniaturization is required also for a semiconductor package 
with high integration of a semiconductor integrated circuit, and miniaturization. It is the 
useful structure of the component-side product of CSP (Chip Size Package) being small, 
and satisfying the above-mentioned demand in it. 

[0003] It is one of the configurations of that CSP of stack TOTAIPU also attracts attention as 
high accumulation IC. Drawing 7 is the sectional view showing the configuration of CSP of 
stack TOTAIPU in the former. On the main front face of the base base material lOO.near a 
chip size, it is carried in the form where the laminating of the two IC chips 101,102 was 
carried out through the insulating jointing material 99, respectively. As for the main front face 
of the base base material 100, two or more electric conduction patterns 103 and beer 104 
are formed. The external terminals 105, such as a solder ball connected with each beer 104, 
prepare in the rear face of the base base material 100, and it is ********. 
[0004] As for the electrode pad 111 ,112 and the base base material 100 of the laminating IC 
chip 101,102, suitable electrical installation is made by the bonding wire (gold streak) 104 at 
the main front-face side of the base base material 100. That is, the IC chip 102 had the 
magnitude which does not lap with the electrode pad 111 prepared around the IC chip 101, 
and has fixed through the jointing material 99 on 1st IC chip. The closure of these 
laminatings IC chip 101,102 and the electrical installation configuration is carried out with 
closure resin 106, and they are package-ized. 
[0005] 

[Problem(s) to be Solved by the Invention] Conventionally, as described above, in CSP of 
stack TOTAIPU, it is the laminated structure of the jointing material 99 which fixes the base 
base material 100 which forms a component side, the 1st IC chip 101, the 2nd IC chip 102, 
and these. The thickness of a semiconductor package is given depending on this laminated 
structure. 

[0006] However, the thickness of the above-mentioned semiconductor package is important 
[ a pocket device etc. ], when mounted, and a miniaturization and thin shape-ization are 
desired. In this case, the measures which form the whole package, such as shaving 
contraction-izing of the base base material 100 and thin-film-izing, and each IC chip 101 ,102 
within the limits of dependability, into a thin form are taken. 

[0007] However, the base base material 100 needs the technique in which contraction-izing 
and thin-shape-izing are high, because of the complexity of the electric conduction pattern 
about both the IC chip 101,102. Moreover, since IC chip is shaved and it is made thin, it 
becomes easy to damage IC chip. This becomes difficult from the handling of the production 
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process before a package, and a facility also requires modification. 

[0008] However, it will come to a limitation, without the ability also of effectiveness with so 
remarkable thin-shape-izing of a package taking out such a policy at all. That is, the present 
condition is that the miniaturization of a package and thin shape-ization are not progressing 
comparatively [ with large dependability fall on a production process and cost high risk ] 
about SUTAKKUTO CSP. 

[0009] This invention was made in consideration of the above-mentioned situation, and the 
technical problem is in offering the semiconductor device with which the miniaturization of a 
package and thin shape-ization are attained, maintaining high-reliability by modification of 
the package gestalt in CSP of stack TOTAIPU about each IC chip which carries out a 
laminating. 
[0010] 

[Means for Solving the Problem] 1st IC chip which was made to expose the semiconductor 
device of this invention outside by having made into the component side the main front-face 
side in which an electrode pad is prepared, and arranged the external terminal, 2nd IC chip 
by which a laminating is carried out to the rear face to the main front face of said 1st IC chip 
through an insulating member, The wiring substrate about said 2nd IC chip prepared around 
said 1st IC chip, It is characterized by providing the external terminal of said 2nd IC chip 
prepared in the component-side side of said wiring substrate, and the closure member 
which closes said 2nd IC chip and an electrical installation configuration with said the wiring 
substrate. 

[0011] According to this invention, IC chip of the above 1st serves as only the closure of IC 
chip of the above 2nd, without carrying out the closure. A wiring substrate should take into 
consideration only wiring about 2nd IC chip. The above-mentioned closure member serves 
as thin formation, and the same thickness, as 1st IC chip is obtained, and the 
above-mentioned wiring substrate is satisfactory also in reinforcement. Moreover, the 
closure of the 2nd whole IC chip can also be considered as the configuration which is not 
necessarily important by covering an electrical installation configuration with 2nd IC chip by 
the protection member at worst. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing CSP of stack 
TOTAIPU concerning the 1st operation gestalt of this invention. The IC chip 1 is exposed 
outside by making into a component side the main front-face side in which it is a flip chip 
gestalt (face down gestalt), and an electrode pad is prepared. That is, a pad 14 is formed on 
an insulator layer (solder resist) 13 through the wiring field 12, and the external terminal 15 
is formed in each pad 14. Moreover, the laminating of the IC chip 2 is carried out through the 
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insulating jointing material 3 on the rear face of the IC chip 1 . 

[0013] The wiring substrate 4 about the IC chip 2 is formed around the above-mentioned IC 
chip 1. The wiring substrate 4 contains the insulating film 43 accompanied by the electric 
conduction pattern 42 in the base base material 41 and its upper part. Specifically, the 
insulating film 43 has extended and fixed even to the rear-face boundary region of the IC 
chip 1 at least. The predetermined part of the electric conduction pattern 42 is connected by 
pad 21 each and the bonding wire 5 on an IC chip 2 main front face. 

[0014] Moreover, the wiring substrate 4 is accompanied by two or more beer 44. The 
external terminal 45 of the IC chip 2 is formed in the component-side side of the wiring 
substrate 4. That is, the electric conduction pattern 42 of the wiring substrate 4 is connected 
with the external terminal 45 through beer 44. It is covered by the insulator layer (solder 
resist) 46 except the pad connected to the external terminal 45. 

[0015] The closure member 6 is carrying out the hermetic seal of the electrical installation 
side side of the IC chip 2 and the wiring substrate 4 containing the above-mentioned IC chip 
2 and a bonding wire 5. Moreover, it fills up with the insulating member 7 between the IC 
chip 1 and the wiring substrate 4. 

[0016] According to the above-mentioned configuration, the IC chip 1 is formed in the center 
of the closure member 6 lower part among laminating chips, without carrying out the closure, 
thereby, conventionally, from a configuration, the above-mentioned closure member 6 is 
boiled markedly, serves as thin formation, and brings high-reliability to a hermetic seal. A 
closure member ingredient can also be saved and it is economical. 

[0017] Furthermore, the thickness of the wiring substrate 4 comes to have sufficient 
reinforcement depending on the thickness of the IC chip 1 . And the thickness of equipment 
on the whole is not influenced. Moreover, the wiring substrate 4 should take into 
consideration only wiring about the IC chip 2. Thereby, while the degree of freedom of wiring 
in the wiring substrate 4 increases, it contributes to improvement in electrical characteristics. 
Moreover, since a bonding wire 5 can also be stretched low and short unlike the 
conventional laminating IC, it is rich in dependability and improvement in electrical 
characteristics can be aimed at. 

[0018] In addition, with the operation gestalt of drawing 1 . although it filled up with the 
insulating member 7 between the IC chip 1 and the wiring substrate 4, the IC chip 1 and the 
wiring substrate 4 are constituted without a clearance, and there may not be an insulating 
member 7. You may make it an insulating member 7 exist as ultra-thin adhesives at this time. 
[0019] Moreover, the IC chip 2 must not necessarily be so smaller than the IC chip 1 as a 
configuration before. It is because the pad of the IC chip 1 is in a component-side side. 
Moreover, the insulating film 43 extends only in the rear-face boundary region of the IC chip 
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1, and although near the rear-face center of the IC chip 1 had prepared and fixed only 
insulating one, it is not restricted to this. The insulating film 43 may extend even near the 
rear-face center of the IC chip 1 . 

[0020] For example, the insulating film 43 as shown in drawing 2 (a) and (b) may be 
constituted. The broken line shows each IC chips 1 and 2. That is, in the insulating film 43, 
apertures 431 (refer to drawing 2 (a)) or 432 (refer to drawing 2 (b)) etc. are formed in the 
field which the IC chip 2 fixes. Thereby, the jointing material 3 shown in drawing 1 pastes up 
the IC chips 1 and 2 through apertures 431 or 432. Consequently, the IC chips 1 and 2 and 
the insulating film 43 realize a firm fixing condition. 

[0021] Drawing 3 is the sectional view showing CSP of stack TOTAIPU concerning the 2nd 
operation gestalt of this invention. The same sign is given to the same part as the 1st 
operation gestalt. A different configuration compared with the 1st operation gestalt of 
drawing 1 is having also made the IC chip 2 into the flip chip. gestalt (face down gestalt). 
[0022] The insulating film 48 about the wiring substrate 4 to which the electric conduction 
pattern 47 was attached is formed by the rear-face top of the IC chip 1 of a flip chip gestalt 
through the jointing material which is not illustrated. The predetermined part of the electric 
conduction pattern 47 is connected with projection electrode 23 each prepared through the 
wiring field 22 of an IC chip 2 main front face. The protection member 8 of insulation [ field / 
of this IC chip 2 and the insulating film 48 / opposite ] is formed. 

[0023] Moreover, the wiring substrate 4 is accompanied by two or more beer 44 like said 1 st 
operation gestalt. The external terminal 45 of the IC chip 2 is formed in the component-side 
side of the wiring substrate 4. That is, the electric conduction pattern 47 is connected with 
the external terminal 45 through beer 44. It is covered by the insulator layer (solder resist) 
46 except the pad connected to the external terminal 45. 

[0024] The closure member 6 is carrying out the hermetic seal of the electrical installation 
side side with the IC chip 2 and the wiring substrate 4 like the above-mentioned 1st 
operation gestalt. Moreover, it fills up with the insulating member 7 between the IC chip 1 
and the wiring substrate 4. For example, although not illustrated, there is almost no 
clearance between the IC chip 1 and the wiring substrate 4, and you may make it an 
insulating member 7 exist as ultra-thin adhesives. 

[0025] By the above-mentioned configuration as well as the 1st operation gestalt, the IC chip 
1 is formed in the center of the closure member 6 lower part among laminating chips, without 
carrying out the closure. The thickness of the wiring substrate 4 comes to have sufficient 
reinforcement depending on the thickness of the IC chip 1. And the thickness of equipment 
on the whole is not influenced. That what is necessary is to take into consideration only 
wiring about the IC chip 2, it is contributed to improvement in electrical characteristics while 
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the degree of freedom of the wiring substrate 4 of wiring increases. 

[0026] Moreover, the IC chip 2 must not necessarily be so smaller than the IC chip 1 as a 
configuration before. And the IC chip 2 by which a resin seal is carried out is a face down 
gestalt, and the closure which excluded the allowances of the loop-formation height of the 
bonding wire 5 in the configuration of drawing 1 is possible for it. Thereby, the 
above-mentioned closure member 6 can expect still thinner formation compared with the 1st 
operation gestalt. 

[0027] Moreover, it is good by having made the IC chip 2 into the face down gestalt also as a 
configuration with which the closure member 6 is changed into the hermetic seal 
configuration of a dropping method, or the wiring substrate 4 top only covers a protective 
coat. This contributes also to lightweight-ization. 

[0028] Drawing 4 is the sectional view showing CSP of stack TOTAIPU concerning the 3rd 
operation gestalt of this invention. The same sign is given to the same part as the 2nd 
-operation gestalt. A different configuration compared with the 2nd operation gestalt of 
drawing 2 is that the IC chip 2 of a flip chip gestalt (face down gestalt) is connected with the 
electric conduction pattern 47 by the anisotropy electric conduction film (ACF (Anisotropic 
Conductive Film)) 9. 

[0029] The insulating film 48 about the wiring substrate 4 to which the electric conduction 
pattern 47 was attached is formed by the rear-face top of the IC chip 1 of a flip chip gestalt 
through the jointing material which is not illustrated. The projection electrode 49 is formed in 
the predetermined part of the electric conduction pattern 47, and projection electrode 24 
each and ACF9 which were formed in the pad of an IC chip 2 main front face connect. 
[0030] The conductive particle 91 is distributed in the film-like epoxy resin, and switch-on is 
obtained because the gap becomes below the grain shape of the conductive particle 91 , and 
as for others, only the predetermined flow part of ACF9 which puts the conductive particle 91 
has the property which will be in an insulating condition. That is, ACF9 is formed in the 
opposite field of the IC chip 2 and the insulating film 48. Alignment of the projection 
electrode 49 and the projection electrode 24 of the IC chip 2 which were formed in the 
electric conduction pattern 47 on the insulating film 48 is carried out, respectively, and it 
passes through pressurization/heating process by the crimping tool which is not illustrated. 
Thereby, the amount of [ of each electrodes (24 and 49) of the IC chip 2 and the electric 
conduction pattern 47 ] jointing acquires good conductivity by the conductive particle 91 in 
ACF9. 

[0031] Moreover, the wiring substrate 4 is accompanied by two or more beer 44 like said 1st 
and 2nd operation gestalt. The external terminal 45 of the IC chip 2 is formed in the 
component-side side of the wiring substrate 4. That is, the electric conduction pattern 47 is 
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connected with the external terminal 45 through beer 44. It is covered by the insulator layer 
(solder resist) 46 except the pad connected to the external terminal 45. 
[0032] The closure member 6 is carrying out the hermetic seal of the electrical installation 
side side with the IC chip 2 and the wiring substrate 4 like the above-mentioned 1st and 2nd 
operation gestalt. Moreover, it fills up with the insulating member 7 between the IC chip 1 
and the wiring substrate 4. For example, although not illustrated, there is almost no 
clearance between the IC chip 1 and the wiring substrate 4, and you may make it an 
insulating member 7 exist as ultra-thin adhesives. 

[0033] By the above-mentioned configuration as well as the 1st and 2nd operation gestalt, 
the IC chip 1 is formed in the center of the closure member 6 lower part among laminating 
chips, without carrying out the closure. The thickness of the wiring substrate 4 comes to 
have sufficient reinforcement depending on the thickness of the IC chip 1 . And the thickness 
of equipment on the whole is not influenced. That what is necessary is to take into 
consideration only wiring about the IC chip 2, it is contributed to improvement in electrical 
characteristics while the degree of freedom of the wiring substrate 4 of wiring increases. 
[0034] Moreover, the IC chip 2 must not necessarily be so smaller than the IC chip 1 as a 
configuration before. And the IC chip 2 by which a resin seal is carried out is a face down 
gestalt, and can expect still thinner formation like the configuration of the 2nd operation 
gestalt compared with the 1st operation gestalt. 

[0035] Moreover, it is good also as a configuration with which the closure member 6 is 
changed into the hermetic seal configuration of a dropping method, or the wiring substrate 4 
top only covers a protective coat by having made the IC chip 2 into the face down gestalt by 
connection by ACF. 

[0036] Drawing 5 is the sectional view showing CSP of stack TOTAIPU concerning the 
modification of the 3rd operation gestalt. The same sign is given to the same part as the 3rd 
operation gestalt. The IC chip 2 is connected with the electric conduction pattern 47 by the 
anisotropy electric conduction film (ACF (Anisotropic Conductive Film)) 9 like the 3rd 
operation gestalt. The electrical installation configuration with the IC chip 2 is covered by the 
insulating protection member 61 on the wiring substrate 4. Thereby, the closure member 6 
shown in drawing 3 is made unnecessary. Such a configuration is applicable also to the 
configuration of said drawing 2 , as said 2nd operation gestalt described. Thereby, the 
closure of the IC chip 2 whole will become not necessarily important, and can realize the 
configuration which contributes to lightweight-ization more. 

[0037] Drawing 6 is the top view showing the important section by the side of the component 
side of the semiconductor package concerning the 1st thru/or the 3rd operation gestalt (a 
modification is included). Thus, according to each operation gestalt of this invention, it is 
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conventionally prepared in the center of the closure member 6 lower part, without carrying 
out the closure of the IC chip 1 by the side of the lower layer of a laminating IC chip unlike a 
configuration, the external terminal 15 is arranged, and the circumference is the external 
terminal 45 arranged by the wiring substrate 4 about the IC chip 2. 

[0038] By taking such a configuration, a risk, such as shaving thin-film-izing of the base base 
material in the conventional technique and each IC chip, can be mitigated sharply, and 
thickness as a semiconductor package can be made thin. In addition, leading about of 
internal wiring and the derivation to an external terminal are simplified. What is necessary is 
temporarily, just to wire on a mounting substrate, when requiring association between the 
pads of a laminating IC chip. Consequently, a compacter semiconductor package is 
realizable with a thin shape, having high-reliability. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, in the laminating IC 
chip in CSP of stack TOTAIPU, downward IC chip is not closed but serves as only the 
closure of upper IC chip. Moreover, upper IC chip can also be considered as the 
configuration which does not not necessarily have the need by the whole closure at worst by 
covering the electrical installation configuration of upper IC chip and a wiring substrate by 
the protection member. This contributes to lightweight-ization. 

[0040] A closure member serves as thin formation, and thickness equivalent to downward IC 
chip is obtained, and the above-mentioned wiring substrate of the wiring substrate arranged 
on the outskirts of IC chip of a lower part is [ that what is necessary is to take into 
consideration only wiring about upper IC chip ] satisfactory also in reinforcement. 
Consequently, the semiconductor device with which the miniaturization of a package and 
thin shape-ization are attained can be offered, maintaining high-reliability about each IC chip 
which carries out a laminating. 

[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing CSP of stack TOTAIPU concerning the 1st 
operation gestalt of this invention. 

[Drawing 2] It is the top view showing the important section configuration concerning some 
[ in the 1st operation gestalt ] modifications. 

[Drawing 31 It is the sectional view showing CSP of stack TOTAIPU concerning the 2nd 
operation gestalt of this invention. 

[Drawing 4] It is the sectional view showing CSP of stack TOTAIPU concerning the 3rd 
operation gestalt of this invention. 

[Drawing 51 It is the sectional view showing CSP of stack TOTAIPU concerning the 
modification of the 3rd operation gestalt of this invention. 
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[Drawing 6] It is the top view showing the important section by the side of the component 
side of the semiconductor package concerning the 1st operation gestalt thru/or the 3rd 
operation gestalt (modification ****). 

(Drawing 71 It is the sectional view showing the configuration of CSP of stack TOTAIPU in 
the former. 

[Description of Notations] 
1 2 - IC chip 
11, 14,21 - Pad 

12 22- Wiring field 

1 3 46 Insulator layer 
15 — External terminal 
17 - Insulating member 

23, 24, 49 - Projection electrode 

3 - Jointing material 

4 - Wiring substrate 

41 - Base base material 

42 47 Electric conduction pattern 

43 48 -- Insulating film 

44 - Beer 

45 - External terminal 

5 -■- Bonding wire 

6 -- Closure member 

61 8 Protection member 

9 ACF (anisotropy electric conduction film) 

91 - Conductive particle 
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